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DUFHOOVSUHSDUHGLQWKHVDPHGHSRVLWLRQUXQZLWKYDUL
ODU FHOOZDV IDEULFDWHGRQZHWFKHPLFDOO\ HWFKHG=Q
QPVRODUFHOOVZLWKDQPDQGQPWKL
FLHQF\,WLVVHHQWKDWWKH(4(ZDVUHGXFHGDWWKHZ
 FHOO ZLWK  QP WKLFN =Q2$O ILOP WKH PD[LPD LQ
RWKH(4(GRHVQRWVKRZWKHVHORVVHVLQWKHVKRUWZ
UHLQWHUIHUHQFHVLQWKHWKLQ=Q2$OOD\HUGXHWRWKHF
 RI WKH OLJKW UHIOHFWHG DW WKH LQWHUIDFHV 7R DYRLG VL
$OHWFKLQJPDVN
NGXHWRVOLJKWO\
UHVXUIDFHDWRPV
WKH HWFK UDWH RI
QPQPDQG
LJF VKRZ WKH
LDOLQWKHVL]HRI
)LJELWLV
DWHUPRUSKRORJ\
PRVWWKHVDPHWR

GJODVVE

WLYH&)LRQEHDP
 DQG WKH LQWHUQDO
RXVIURQWFRQWDFW
2$ORQ VPRRWK
FN IURQW=Q2$O
DYHOHQJWKZKHUH
 UHIOHFWDQFH DUH
DYHOHQJWKUDQJH
RQIRUPDOJURZWK
JQLILFDQW ORVV LQ
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UHIOHFWDQFHDQGLPSURYHWKHOLJKWLQFRXSOLQJRIWKHVRODUFHOOWKHWKLFNQHVVRI=Q2$OOD\HUQHHGVWREHUHGXFHG
)RU=Q2$OWKLFNQHVVRIQPJRRGUHVXOWVKDYHEHHQUHSRUWHG LQOLWHUDWXUH>@'XHWRWKHGHFUHDVHGSDUDVLWLF
RSWLFDOORVVHVXVLQJQPWKLFNIURQW=Q2$OOD\HUWKHLQWHUQDOTXDQWXPHIILFLHQF\,4(LVLQFUHDVHGLQWKHVKRUW
ZDYHOHQJWK UDQJH ±QP FRPSDUHG WR WKH UHIHUHQFH VRODU FHOO$OO VRODU FHOOV LQ WKLV VHULHV RI WH[WXUHG
JODVVH[KLELWUHGXFHGVSHFWUDOUHVSRQVHLQWKHORQJZDYHOHQJWKUDQJH±QP7KHUHDVRQLVWKHVPRRWKHU
WH[WXUHRIWKHWH[WXUHGJODVVDVFRPSDUHGWRWKHVWDWHRIDUWZHWFKHPLFDOO\HWFKHG=Q2$OVXEVWUDWHV$VDUHVXOW
SRRUOLJKWWUDSSLQJLQWKHORQJZDYHOHQJWKUDQJHOHDGVWRUHGXFHGVKRUWFLUFXLWFXUUHQW-VF

)LJ$QJOHGLVWULEXWLRQRIWKHVXUIDFHWH[WXUHRIWKHWH[WXUHGJODVVVXEVWUDWHVPDGHE\WKUHHGLIIHUHQWSDUDPHWHUVDQGWKHVWDWHRIDUWZHW
FKHPLFDOHWFKHG=Q2$OVXEVWUDWHUHIHUHQFH7KH$)0LPDJHVRIWKHWH[WXUHJODVVVXEVWUDWHVDUHDOUHDG\VKRZQLQ)LJVEEDQGE
7R LPSURYH WKH OLJKW WUDSSLQJ LQ WKH ORQJ ZDYHOHQJWK UDQJH  ±  QP WZR DOWHUQDWLYH SUHSDUDWLRQ
PHWKRGV IRU WKH WH[WXUHG JODVV ZHUH LQYHVWLJDWHG )LUVW WKH G HWFKLQJ PDVN ZDV FKDQJHG IURP +&O WH[WXUHG
=Q2$OILOPWR+)WH[WXUHG=Q2$OILOPEHFDXVH+)WH[WXULQJWHQGVWRFUHDWHVPDOOHUEXWVKDUSHUIHDWXUHV>@
)LJ D DQG )LJ E VKRZ WZR î P $)0 LPDJHV ZKLFK FRUUHVSRQG WR WKH G HWFKLQJ PDVN DQG WKH
WH[WXUHGJODVVVXEVWUDWHUHVSHFWLYHO\7KHURXJKQHVVZDVQPIRUWKHHWFKLQJPDVNDQGQPIRUWKHWH[WXUHG
JODVVVXEVWUDWH%HVLGHVVPDOOHUFUDWHUVLQKRPRJHQHRXVKLOORFNVWUXFWXUHVZHUHREVHUYHGRQWKHWH[WXUHGJODVV7KH
VHFRQGPHWKRGWRPRGLI\WKHWH[WXUHGJODVVLVWKHUHSODFHPHQWRIWKHSK\VLFDO$ULRQEHDPHWFKLQJE\UHDFWLYHLRQ
EHDPHWFKLQJ7KHHWFKUDWHRIJODVVVXEVWUDWHE\$ULRQVLVDERXWQPPLQZKLOHWKHHWFKUDWHE\&)LRQVFDQ
EHVLJQLILFDQWO\LQFUHDVHGWRDURXQGQPPLQWKHUHIRUH WH[WXUHGJODVVZLWKKLJKHUURXJKQHVVLVH[SHFWHG)LJ
DDQG)LJEVKRZWZRîP$)0LPDJHVZKLFKFRUUHVSRQGWRWKHGHWFKLQJPDVNDQGWKHWH[WXUHG
JODVVVXEVWUDWHUHVSHFWLYHO\7KHURXJKQHVVZDVQPIRUWKHHWFKLQJPDVNDQGQPIRUWKHWH[WXUHGJODVV
VXEVWUDWH7KH WH[WXUHGJODVVZDV URXJKHU WKDQ WKHHWFKLQJPDVNEHFDXVH WKHHWFK UDWHRIJODVVPDWHULDOE\&)
HWFKDQWLVIDVWHUWKDQWKDWRI=Q2$OILOP
7KHGLVWULEXWLRQRI VXUIDFH LQFOLQDWLRQ DQJOHRI WKH DERYH WKUHHGLIIHUHQW W\SHVRI WH[WXUHGJODVV VXEVWUDWHV LV
FRPSDUHGLQ)LJ7KHVWDWHRIDUWZHWFKHPLFDOHWFKHG=Q2$OVXEVWUDWHLV LQFOXGHGLQWKHILJXUHDVUHIHUHQFH
/DUJHU VXUIDFH LQFOLQDWLRQDQJOHVZKLFK LQGLFDWHVGHHSHUFUDWHUVDUHEHQHILFLDO IRU WKH OLJKW WUDSSLQJRIF6L+
WKLQILOPVRODUFHOOV>@)RUWKHWH[WXUHGJODVVVXEVWUDWHPDGHE\+&ODQG$UHWFKLQJWKHPD[LPXPDQJOHLVDW
DERXWLQGLFDWLQJWKDWPRVWFUDWHUVZHUHWRRVKDOORZWRVFDWWHUOLJKWHIILFLHQWO\7KLVZRXOGEHWKHPDLQUHDVRQ
IRUWKHSRRUOLJKWWUDSSLQJ7KHGLVWULEXWLRQFXUYHVRIWKHRWKHUWZRWH[WXUHGJODVVVXEVWUDWHVVKLIWWRODUJHDQJOHV
LQGLFDWLQJWKDW WKHIUDFWLRQRIODUJHDQJOHVZDVVLJQLILFDQWO\ LQFUHDVHG(VSHFLDOO\ IRUWKHWH[WXUHGJODVVPDGHE\
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&)UHDFWLYH LRQEHDPHWFKLQJ WKHPD[LPXPRI WKHGLVWULEXWLRQ LVDWDSSUR[LPDWHO\ZKLFK LVVLPLODU WR WKH
VWDWHRIDUWZHWFKHPLFDOO\HWFKHG=Q2$OVXEVWUDWH>@

)LJ([WHUQDOTXDQWXPHIILFLHQF\(4(RIF6L+VRODUFHOOVEDVHGRQWKHWH[WXUHGJODVVVXEVWUDWHVPDGHE\WKUHHGLIIHUHQWSDUDPHWHUVDQG
WKHVWDWHRIDUWZHWFKHPLFDOHWFKHG=Q2$OVXEVWUDWHUHIHUHQFH7KHVKRUWFLUFXLWFXUUHQWGHQVLW\YDOXHVRIWKHVHVRODUFHOOVDUHQRWHGLQWKH
ILJXUH
7DEOH6KHHWUHVLVWDQFH5VKVKRUWFLUFXLWFXUUHQWGHQVLW\-VFRSHQFLUFXLWYROWDJH9RFDQG
ILOOIDFWRU))RIF6L+WKLQILOPVLOLFRQVRODUFHOOVGHSRVLWHGRQWH[WXUHGJODVVVXEVWUDWHV
PDGHE\$ULRQEHDPHWFKLQJRI+&OWH[WXUHGHWFKLQJPDVN7KHIURQWFRQWDFWWKLFNQHVVHVDUH
QPQPDQGQP,QDGGLWLRQWKHGDWDRIDUHIHUHQFHVRODUFHOOSUHSDUHGRQDVWDWHRIDUW
HWFKHG=Q2$OIURQWFRQWDFWLVVKRZQ
 7H[WXUHGJODVVVXEVWUDWHVZLWK=Q2$OIURQWFRQWDFWWKLFNQHVVRI VWDWHRIDUWZHWFKHPLFDOO\HWFKHG=Q2$OVXEVWUDWH
 QP  QP
5VK>ȍVT@    
-VF>P$FP@    
9RF>P9@    
))>@    

$VHULHVRIF6L+VRODUFHOOVZHUHIDEULFDWHGRQWKHVHWKUHHGLIIHUHQWW\SHVRIWH[WXUHGJODVVVXEVWUDWHVDVZHOO
DVWKHVWDWHRIDUWZHWFKHPLFDOHWFKHG=Q2$OVXEVWUDWH2QWKHWH[WXUHGJODVVVXEVWUDWHVWKHIURQW=Q2$OILOPV
DUHDERXWQPWKLFNZKLFKZDVIRXQGWREHWKHRSWLPXPIRUOLJKWLQFRXSOLQJ7KHH[WHUQDOTXDQWXPHIILFLHQF\
(4(DQGWKHVKRUWFLUFXLWFXUUHQWGHQVLW\-VFRIWKHVHVRODUFHOOVLVJLYHQLQ)LJ&RPSDULQJZLWKWKHWH[WXUHG
JODVVPDGHE\$ULRQEHDPHWFKLQJRIWKH+&OWH[WXUHGHWFKLQJPDVNWKHWZRPRGLILHGWH[WXUHGJODVVVXEVWUDWHV
JLYHPXFKKLJKHUVSHFWUDOUHVSRQVHLQWKHORQJZDYHOHQJWKUDQJH±QPUHVXOWLQJLQDKLJKHU-VFDVWKH
VWDWHRIDUWZHWFKHPLFDOHWFKHG=Q2$OVXEVWUDWH
$OWKRXJK WKH UHSRUWHG-VF RI WKH VRODU FHOOV IDEULFDWHGRQ WH[WXUHGJODVV VXEVWUDWHVZLWK QP IURQW=Q2$O
WKLFNQHVVLVYHU\SURPLVLQJLWPXVWEHFRQVLGHUHGWKDWWKHILOOIDFWRU))UHPDLQVORZGXHWRUHODWLYHO\KLJKVKHHW
UHVLVWDQFH7DEOH7KHVKHHWUHVLVWDQFHRIDQP=Q2$OILOPLVDURXQGVTZKLOHWKHYDOXHRIWKHVWDWH
RIDUWZHWFKHPLFDOHWFKHG=Q2$OVXEVWUDWHLVRQO\DURXQGVT0RUHFRQGXFWLYH7&2OD\HUVIRUH[DPSOHWLQ
GRSHGLQGLXPR[LGH,72ILOPVZHUHH[DPLQHGLQDVHSDUDWHVHULHV7ZRF6L+WKLQILOPVLOLFRQVRODUFHOOVZHUH
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GHSRVLWHGRQWKHVDPHWH[WXUHGJODVVVXEVWUDWHVPDGHE\$ULRQEHDPHWFKLQJRI+)WH[WXUHGHWFKLQJPDVN2QH
IURQWFRQWDFWLVQP=Q2$OILOPDQGWKHRWKHUIURQWFRQWDFWLVQP,72FRYHUHGE\QP=Q2$OILOP7KH
ILOOIDFWRUZDVLPSURYHGIURPWRE\UHSODFLQJ=Q2$OZLWK,727DEOH)XUWKHUPRUHWKHUHLVVWLOOD
URRPIRULPSURYHPHQWRI))E\UHGXFLQJWKHFHOOZLGWK>@,QDGGLWLRQLWVKDOOEHQRWLFHGWKDWZLWKUHJDUGWRWKH
LQGXVWULDOO\PRVWUHOHYDQWWDQGHPWKLQILOPVLOLFRQVRODUFHOOVWKHGHFUHDVHLQ))LVOHVVVHYHUH%HFDXVHWKH-VFLV
PXFKORZHUDQG9RFLVKLJKHULQWKHVHGHYLFHVWKHLPSDFWRIWKHVKHHWUHVLVWDQFHRQWKH))GHFUHDVHV>@

7DEOH3KRWRYROWDLFSDUDPHWHUVRIF6L+WKLQILOPVLOLFRQVRODUFHOOVGHSRVLWHGRQWH[WXUHG
JODVVVXEVWUDWHVPDGHE\$ULRQEHDPHWFKLQJRI+)WH[WXUHGHWFKLQJPDVN7KHIURQWFRQWDFWV
DUHQP=Q2$OILOPDQGQP,72SOXVQP=Q2$OILOPV
 QP=Q2$O QP,72QP=Q2$O
5VK>ȍVT@  
-VF>P$FP@  
9RF>P9@  
))>@  

&RQFOXVLRQV
7H[WXUHG JODVV VXEVWUDWHV ZHUH SUHSDUHG E\ WUDQVIHUULQJ WKUHHGLPHQVLRQDO VWUXFWXUHV RI URXJK =Q2$O ILOPV
ZKLFKZHUHIDEULFDWHGRQWRSRIJODVVVXEVWUDWHLQWRWKHLQLWLDOO\IODWJODVVVXEVWUDWHE\LRQEHDPHWFKLQJ)LOPVRI
=Q2$O GHSRVLWHG RQ WKH WH[WXUHG JODVV ZHUH LQYHVWLJDWHG IRU WKH DSSOLFDWLRQ LQ F6L+ SLQ VRODU FHOOV 7KH
VSXWWHUHG =Q2$O OD\HUV H[KLELW PRUH RU OHVV FRQIRUPDO JURZWK RQ WKH WH[WXUHG JODVV ,Q RUGHU WR DYRLG WKH
XQIDYRUDEOH UHIOHFWLRQPD[LPDZKLFKRFFXUGXH WR WKH LQWHUIHUHQFHV LQ WKH IURQW FRQWDFW OD\HU WKH WKLFNQHVVRI
=Q2$OILOPVRQWH[WXUHGJODVVZDVRSWLPL]HGWRQPIRURSWLPDOOLJKWLQFRXSOLQJ7KHJODVVWH[WXUHZDVIXUWKHU
LPSURYHG WR DFKLHYH EHWWHU OLJKW WUDSSLQJ LQ QHDU LQIUDUHG UDQJH E\ UHSODFLQJ WKH HWFKLQJ PDVN E\ +) HWFKHG
=Q2$O ILOPVRU LRQEHDPHWFKDQWVZLWK&) LRQV%\ WKHVHPHWKRGVZHFRXOGHQKDQFH WKH VKRUWFLUFXLW FXUUHQW
GHQVLW\IURPWRP$FPðZKLFKLVP$FPKLJKHUWKDQWKHUHIHUHQFH
$FNQRZOHGJHPHQWV
$SDUWRIWKLVZRUNZDVFDUULHGRXWLQWKHIUDPHZRUNRIWKH)3SURMHFW³$*$7+$(&,1',$´DQGWKH)3
SURMHFW³)DVW7UDFN´IXQGHGE\WKH(&XQGHUJUDQWDJUHHPHQWQRDQGQRUHSHFWLYHO\7KHDXWKRUV
JUHDWO\ WKDQN 8ZH 5DX IRU IUXLWIXO GLVFXVVLRQV 5HQp %RURZVNL 3*, IRU UHDFWLYH LRQ EHDP HWFKLQJ -RDFKLP
.LUFKKRIIDQG-XUDM+RWRY\IRUWKLQILOPVLOLFRQVRODUFHOODQG,72GHSRVLWLRQUHVSHFWLYHO\
5HIHUHQFHV
>@.Uþ-=HPDQ0.OXWK26PROH)7RSLþ0/LJKWVFDWWHULQJSURSHUWLHVRI6Q2DQG=Q2VXUIDFHWH[WXUHGVXEVWUDWHV3URFHHGLQJRIUG
ZRUOGFRQIHUHQFHRQ3KRWRYROWDLF(QHUJ\&RQYHUVLRQ±
>@%DLODW-'RPLQp'6FKOFKWHU56WHLQKDXVHU-)D¹6)UHLWDV)%FKHU&)HLWNQHFKW/1LTXLOOH;7VFKDUQHU76KDK$%DOOLI&+LJK
(IILFLHQF\3,10LFURFU\VWDOOLQHDQG0LFURPRUSK7KLQ)LOP6LOLFRQ6RODU&HOOV'HSRVLWHGRQ/3&9'=Q2&RDWHG*ODVV6XEVWUDWHVWK
:RUOG&RQIHUHQFHRQ3KRWRYROWDLF(QHUJ\&RQYHUVLRQ±
>@)D¹6)HLWNQHFKW/6FKOXFKWHU5.UROO89DOODWVDXYDLQ(6KDK$5RXJK=Q2OD\HUVE\/3&9'SURFHVVDQGWKHLUHIIHFWLQLPSURYLQJ
SHUIRUPDQFHVRIDPRUSKRXVDQGPLFURFU\VWDOOLQHVLOLFRQVRODUFHOOV6RODU(QHUJ\0DWHULDOVDQG6RODU&HOOV±
>@2ZHQ-,=KDQJ:.|KO'+SNHV-6WXG\RQWKHLQOLQHVSXWWHULQJJURZWKDQGVWUXFWXUDOSURSHUWLHVRISRO\FU\VWDOOLQH=Q2$ORQ=Q2
DQGJODVV-RXUQDORI&U\VWDO*URZWK±
>@=KDQJ:%XQWH(5XVNH).|KO'%HVPHKQ$:RUEV-6LHNPDQQ+.LUFKKRII-*RUGLMQ$+SNHV-$VJURZQWH[WXUHG]LQFR[LGH
ILOPVE\LRQEHDPWUHDWPHQWDQGPDJQHWURQVSXWWHULQJ7KLQ6ROLG)LOPV±
>@.OXWK26FK|SH*+SNHV-$JDVKH&0OOHU-5HFK%0RGLILHG7KRUQWRQPRGHOIRUPDJQHWURQVSXWWHUHG]LQFR[LGHILOPVWUXFWXUH
DQGHWFKLQJEHKDYLRXU7KLQ6ROLG)LOPV±
>@*XR/-1DQRLPSULQWOLWKRJUDSK\0HWKRGVDQGPDWHULDOUHTXLUHPHQWV$GYDQFHG0DWHULDOV
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>@3DHW]ROG8:=KDQJ:3U|PSHUV0.LUFKKRII-0HUG]KDQRYD70LFKDUG6&DULXV5*RUGLMQ$0HLHU07KLQILOPVLOLFRQVRODUFHOO
GHYHORSPHQWRQLPSULQWWH[WXUHGJODVVVXEVWUDWHV0DWHULDOV6FLHQFHDQG(QJLQHHULQJ%±
>@0HLHU03DHW]ROG8:3U|PSHUV00HUG]KDQRYD7&DULXV5*RUGLMQ$89QDQRLPSULQWIRUWKHUHSOLFDWLRQRIHWFKHG=Q2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